The optical constants c(E){=C1(E)~i e2(E)] of single crystal GaSb at 300K have been measured using spectral ellipsometry in the range of 0.3-5.3 eV. The c(E) spectra displayed distinct structures associated with critical points (CPS) at EO(direct gap), spinorbit split EO+ AOcomponent, spin-orbit split (El, El+ Al) and (E:, E; +A: ) doublets, as well as Ez. The experimental data over the entire measured spectral range (after oxide removal) has been fit using the Holden model dielectric function [Phys. Rev. B X, 4037 (1997)] based on the electronic energy-band structure near these CPS plus excitonic and band-to-band Coulomb enhancement effects at Eo,, EO+AOand the El, El+ Al doublet. In addition to evaluating the energies of these various band-to-band CPS, information about the binding energy (Rl) of the two-dimensional exciton related to the El, El+ Al CPS was obtained. The value of RI was in good agreement with effective mass/~.~theory. The ability to evaluate RI has important ramifications for recent first-principles band structure calculations which include exciton "effectsat EO,El, and Ez [M. Rohlfing and S. G. Louie, Phys. Rev. Lett. 81, 2312 (1998); S. Albrecht et al, Phys. Rev. Lett, 80, 4510 (1998)].
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Our experimental results were compared to other evaluations of the optical constants of 
I
(BBCE), at either EOor El.
In this paper we report a room temperature SE investigation of e(E) of single crystal GaSb in the photon energy range of 0. Transform Infrared Reflectometer as a light source was employed. Thus, there was some overlap between the two intervals. The UV/VIS/NIR measurements were performed with a700 incidence angle, and the MIR/FIR measurements were performed with 60°and700 incidence angles. To remove the surface oxide, an etching procedure was performed on the UV/VIS/NIR ellipsometer with prealigned samples mounted vertically on a vacuum chuck in a windowless cell that maintained the surfaces in a dry nitrogen atmosphere. The details of the etching procedure are given in Ref. 13, except in this study the etch was , a 3:1 mixture of HCl:methanol followed by a quick rinse in methanol.
Iv. EXPERIMENTAL RESULTS real [eI(E)] and imaginary [e2(E)] components of the complex dielectric function,
respectively, as a function of photon energy, E. In the e2spectrum there is an absorption edge around O.7 eV, doublet peaks in the range 2.0-2.5 eV, and a large feature with a peak around 4 eV, with some structure on the low energy side around 3.5 eV. However, in contrast to Refs. 3-5 we observe a weak feature at around 1.5 eV.
The solid lines in Figs The data near the EOband gap were fit to a function which contains Lorentzian
5"
broadened (a) discrete excitonic (DE) and (b) 3D MOBBCE contributions. '3-15 Both Refs. 7 and 15 demonstrate that even if the EOexciton is not resolved, the Coulomb interaction still affects the. band-to-band lineshape. Thus, cz(E) is given by: '3-15
where A is a constant, E. is the energy of the direct gap, & is the effective Rydberg Since the DE is not resolved, we take I'r = I'o.
For the E.~A. transition a function similar to Eq. (1) was used, with A~B, EO-+EO +A., RpR,O and ro-+r,O.
For the El CP,~z(E) is written as: ls
where Cl is a constant, El is the energy of the gap, RI is the 2D Rydberg energy, I'~, is the broadening parameter for both the exciton and band-to-band transition, Zq(E) = 1/4(E-El)]*D, and z,(E) =~1/4(-E-E1)]l'2.
For the El+ Al CP a function similar to Eq. (2) was used with Cl~Cz.and El -E1+AI, rE + r~+~, etc. In practice the same 2D rydberg (Rl) was used for both the 11
El and El +Al CP features.
Reference 13 has listed relatively simple analytical EO+AO, El, and El+ Al based on the above equations .20
expressions for e(E) for Eo,
The nature of the E:, E; +A:, and E2 features is more complicated in relation to Eo/Eo+ AO and El/El+ Al since the former do not correspond to a single, well-defined CP. 19Therefore, each was described by a damped harmonic oscillator term:8'i2's3
where F(j) is the amplitude, x(j) =E@/E, and~(j) is a dimensionless damping parameter.
The fact that Ref. 17 found that E2, like the Eo/Eo +A. and El/El+ Al CP features, contains an exciton.ic component provides some justification in using a damped oscillator term for this structure.
A constant, El~, was added to the real part of the dielectric constant to account for the vacuum plus contributions from higher lying energy gaps (E:, etc. ). IZ'~This quantity should not be confised with the high frequency dielectric constant e(m). 
8
. , used a model in which the Eo, EO+4, El, and El+ Al CPS are represented by only Lorenztian broadened band-to-band single particle (13BSP)expressions, i.e., no DE. As will be discussed below the optical structure associated with the El/El+ Al CPS is primarily excitonic. In later works Adachi did include DE terms but with separate amplitude factors for the DE and BBSP contributions .24"ZS However, in the DE plus BBCE approach, for a given CP both terms must have the same strength parameter, e.g., A (EO) and Cl (El), as indicated in Eqs. (1) and (2), respectively. In Paskov's treatment* the BBCE contribution is included at EObut not El.
The inadequacy of the BBSP approach at EOhas been clearly demonstrated in Refs.
8 and 15. These works showed that in the region of the fimdamental gap the BBCE term gave a better fit to experimental values of a and d@dE, respectively, in relation to the BBSP expression. The deficiency of the BBSP model also is illustrated by Fig. 3 in Ref. for GaSb* we find R1(GaSb) -25 meV, in reasonably good agreement with our experimental number of 32 f 3 meV.
The ability to measure R, has considerable implications for band structure calculations, both empirically and first principles. l" Is In the former case band structure parameters, e.g., pseudopotential form factors, are determined mainly by comparison with optical and modulated optical experiments, including the "El, El +Al " features.
Therefore, the band-to-band energies are too low by an amount RI. Recently Rohlfing and
Louie have published a first-principles calculation of the optical constants of GaAs, including excitonic effects. *7Using this formalism they have also calculated~. Their approach also makes it possible to evaluate RI from first-principles .31. The solid line is the experimental value of the absorption coefficient, u, of GaSb.
The inset shows an expanded version in the region near EO. -.. .---.
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